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SORGHUM.
G. E. PATRICK.
I .  I m p r o v e m e n t  b y  S e l e c t io n .
T he work begun here in 1888 aim ing at the improvement 
o f  the sorghum plant as a sugar bearer was continued dur­
ing the season of 1889 with the results recorded below.
Our mode of work, fully described in Bulletin No. 5, is by 
selection of seed from those individual stalks found by an­
alysis to be richest in sugar and highest in purity of juice, 
for future planting.
In this manner there were selected in 1888 from 180 stalks 
analyzed, ten whose juice showed an average purity o f 73.4 
with a mean sucrose content of 13.92 per cent., single polar­
ization, and ten more with an average purity of 73.7 and of 
13.63 per cent, surcose.
T he average polarization for the entire 180 was only 12.10 
per cent, sucrose on the juice ; purity of the latter un­
known.
T h e variety was Early Amber.
T he seed from these selected canes, graded according to 
quality, was planted last spring in several plats of about % 
acre each, with the intention o f examining many stalks from 
each plat in the autum, for the information that m ight be 
yielded even i f  selection o f  seed from all m ight not be found 
advisable; but the season proved so unfavorable, both for the 
early growth and the maturing of sorghum, that when au­
tumn arrived it was not thought worth while to examine any 
but the “ best”  patch ; and for even this, scant time was al­
lowed by the frosts after the crop reached maturity.
T h e early part of the season was dry and the latter part, 
when the plant needs abundant warmth for the development 
o f  sugar, was unusually cold ; hence the season as a whole 
was considered unfavorable to sorghum.
For this reason no one was surprised when upon examina­
tion the increase in sugar content over that of 1888 was not 
found to be great— in fact, the only surprise was that there 
was any improvement at all.
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Systematic analysis of the stalks was not begun until Sep. 
n th , the cane even then being no more than mature.
On the night of Sept. 18th there came a k illin g frost which 
within three days withered the cane leaves and soured the 
sap in the stalks, thus reducing our season for selective work 
to only ten days.
In this limited time and with the help available it was 
only found possible to analyze 175 individual stalks; and of 
these the last 29 tested (on Sept. 21st) were plainly deterior­
ated, leaving only 146 sound stalks.
T hey were all from our “ best”  patch of Early Amber, ex­
cepting six stalks of Early Orange which also were from seed 
selected by analysis the previous year.
T he juice of all canes analyzed was expressed by double 
m illing with a 3 roll hand m ill; methods of analysis same as 
described in Bulletin No. 5. The detailed results of the ten 
days’ work would fill many pages of this bulletin, therefore 
I w ill 'summarize.
R e s u l t s .
On the 140 stalks of unfrosted Early Amber the 10 show­
ing highest sucrose content gave the following figures:
On Single Cleaned Canes.
Number.
Per cent.
ON THE JUICE.
Juice. Solids. Sucrose, 
single
Brix at 17>£ C. polarization.
Purity
coefficient.
1 50.35
per cent. 
•20.44
per cent. 
14.87 72.76
2 48.10 18.87 14.47 76.15
3 50.60 19.57 14.41 73.63
4 18.23 14.39 78.38
0 47.50 20 04 i 14.38 71.75
6 38.20 17.70 14.37 81.18
7 17.98 14.36 79.86
8 19.39 14.35 74.00
0 18.93 14.33 76.22
10 18.26 14.31 78.37
Average. 47.00 18.94 14.42 76.15
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T he 10 showing next highest sucrose gave: 
On Single Cleaned Canes,
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Number.
Per cent.
ON THE JUICE.
Juice. Solids. 
Brix atl7%°C.
Sucrose,
siDgie
polarization.
Purity
coefficient.
1
per cent. 
19.12
per cent. 
14.28 74.69
2 18.06 14.23 78.80
3 44.50 18.67 14.20 76.05
4 54.80 18.34 14.20 77.42
5 18.06 14.13 78.23
6 04.20 17.84 14.12 79.14
7 18.93 14.11 74.53
8 18.02 14.01 78.08
9 49.40 18.93 14.01 74.01
10 53.90 17.84 14.01 78.53
Average. 53.36 18.38 14.11 76.76
These tables well illustrate the fact that neither the per­
centage o f sucrose in the juice, nor even its absolute amount 
in the entire cane is alojie an accurate measure of the quality 
of the latter.
T his is shown most forcibly by a comparison of certain in­
dividual canes, some of which with lower percentage of 
sucrose in the ju ice than others are really superior to them 
either because of higher purity or because of a larger per­
centage of juice in the stalks.
For these reasons a number of the second ten are probably 
better to propagate from than some in the first or “ highest 
sucrose”  ten.
The following table exhibits first, the average results for the 
10 “ lowest”  and the 10 “ next lowest”  of the 140 Early Am ber 
stalks ; next, for comparison, the averages already given for 
the xo “ highest”  and the 10 “ next highest;”  and lastly, the 
average of the results on the entire 140 canes— with the ex­
ception that the figure for percentage o f  ju ice  is the average 
on 79 stalks instead of 140.
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Summary of results on 140 Early Amber Canes:(1)
3?0
ON THE JUICE.
Per cent.
Juice.
Solids. 
Brix. 
per cent.
Sucrose, 
single 
polarizat’n 
per cent.
Purity
coefficient.
Av. 10 
Av. 10
“ lowest” canes, 
‘next lowest” canes.
53.06 16.47
17.14
10.86
12.09
65.94
70.50
Av. 10 
Av. 10
‘highest” canes.
‘next highest” canes.
47.00 W
53.36 (2)
18.94
18.38
14.42
14.11
76.15
76.76
Av. 140 canes. 52.94 (3) 17.80 13.18 74.04
1 Topped and stripped.
2 Av. on 5 sta lks instead o f  10.
3 A v . on 79 stalks instead of 140.
Glucose was determined on only 27 o f 140 Early Am ber 
canes, and on 2 of Early Orange, T he results are all be­
tween 1.16 and 1,97 per cent (on the juice), the mean being 
1,57— figures which can only be regarded as very gratifying, 
since they show considerably less glucose than has usually 
been found in sorghum, and only about one-half as much as 
the average found in our E arly Am ber of 1888,
R e su l t s  o f  1888 a n d  1889 Co m p a r e d ,
T o show what evidence there is, i f  any, of improvement 
by selection, the analytical results o f the two years w ill now 
be compared.
Average o f  20 Stalks showing Highest Sucrose, fo r  
1888 and 1889,
Per cent.
ON THE JUICE.
Juice.
Solids. 
Brix. 
per cent.
Sucrose, 
s ingle 
polarization, 
per cent.
Purity
coefficient.
1888.
1889.
54.05
50.18*
18.70
18.06
13.77
14.26
73.55
76.45
*Av. o f only ten sta lks instead o f twenty.
T aking into account the larger yield of juice in 1888, these 
figures show perhaps no real gain in sucrose for the entire 
canes ; but in purity of juice the gain is very marked.
T he same advance in purity is found in comparing the 20 
stalks lowest in sucrose for the two years, thus:
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Average o f  20 Stalks Lowest in Sucrose 
fo r  1888 and 1889,
Per cent.
ON THE JUICE.
Juice.
Solids. 
Brix. 
per cent.
Sucrose, 
single 
polarization, 
per cent.
Purity
coefficient.
1888.
1889.
58.42
52.18*
15.45
16.80
9.28
11.47
59.40
68.24
*Av. of only 9 stalks instead of 20.
T he average results on all selected canes analyzed in 1888 
are not as complete as could be wished, but as far as they go 
comparison between them and similar averages for 1889, show 
along with a notable increase in sucrose a rather remarkable 
and very gratifying falling off in glucose.
Number of stalks analyzed in 1888=180.
Number of stalks analyzed in 1889=146.
Averages fo r  a ll Individual Canes analyzed 
in 1888 and /<?8p.
Per cent. 
Juice.
ON THE JUICE.
Solids.
Brix.
per cent.
Sucrose, 
single 
polarizat’n 
per cent.
Purity
coefficient
Glucose, 
per cent..
Av. for 1888. 54.66 12.10 3.31 +
Av. for 1889. 52.94* 17.79 13.18 74.11 1.57|
* Av. o f 79 stalks. 
+Av. o f 32 stalks. 
£Av. o f 27 stalks.
The question naturally arises whether the smaller amount 
o f glucose found in 1889 may not have been due to the 
greater maturity of the cane.
T hat may be the true explanation; but that such is the 
case seems improbable from the fact that sorghum in general 
was in this locality no earlier in maturing the second year 
than the first, and the analysis of cane happened to be begun 
on the same day of the mouth each year.
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E a r l y  O r a n g e .
Only six individual stalks o f Early Orange were analyzed 
in 1889, incidentally to the main work on Early Amber. 
T h ey  were from a small patch grown from a few seeds selec­
ted the year previous from only 14 stalks which were indvid- 
ually analyzed that year.
Results on Early Orange for 1888 and 1889 compared:
Early Orange fo r  1888 and 1889,
Per cent.
1
ON THE JUICE.
Juice.
1 Solids. 
Brix.
Sucrose, 
single 
i polarization.
Purity
coefficient.
14 stalks, 
6 stalks,
1888
1889
55.84
55.87
per cent. 
17.20 
| 17.65
per cent. 
12.10
1 13.35
70.35
75.60
Here again notable increase in sucrose is observed accom­
panying a marked advance in the purity of the juice ; and in 
this case, with the percentage of juice identical for both 
years.
In concluding the subject I can only say that, considering 
the uniformity which prevails in the apparent teaching of 
all the results above given, it seems evident either that we 
have already accomplished something in the improvement of 
the cane, or else that the season of 1889 instead of being an un­
favorable one for sorghum, as throughout the entire State it 
had the reputation of being, was after all a favorable one in 
disguise.
T he former conclusion certainly seems the more reasonable.
II. |M i s c e l l a n e o u s  S o r g h u m  W o r k .
On September 20th, the Station received from Hon. John 
Hayes, President of the State Agricultural Society, Red Oak, 
Iowa, a box containing five stalks each of Early Amber and 
Orange cane lor analysis.
.T h ey  were analyzed next day, Sept, 21st. They had been 
shipped by Mr. Hayes on the 16th but suffered a delay o f one 
or two days at the express office, and had probably begun to 
deteriorate before reaching us.
These; 10 canes were analyzed individually with the re­
sults here stated in averages for each variety.
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E arly  A m ber and O range canes from R ed Oak, Iowa: 
A verages on five  Sta lks o f  Each Variety,
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Per cent. ON THE JUICE.
Variety. Juice. Solids.
Brix.
; Sucrose, 
single 
polarization
Purity
coefficient Glucose.
Early Amber. 
Early Orange.
52.10
50.60
per cent. 
15.56 
14.64
per cent. 
10.85 
8.57
69.73
58.54
per cent 
2.88 
3.66
A n a l y s e s  o f  E l e v e n  V a r i e t i e s  o f  S o r g h u m .
L ast spring the U. S. Departm ent o f A gricu lture  sent to 
this Station  seed o f a num ber of varieties o f sorghum  for 
trial. T h e y  were planted as early as the season allowed, 
but as a rule were hardly m ature by the m iddle o f  Septem ­
ber. On Sept, 16th and 17th  seven cleaned stalks (from as 
m any different h ills) o f each v a iie ty  were m illed and the 
ju ice  analyzed as usual, w ith  the fo llow ing results :
Varieties from  U nited States Departm ent o f  A griculture.
1
(Per cent.
ON THE JUICE.
Varieties.
Juice.
Solids. Sucrose, Purity
single Glucose.
Brix. polariza’n! coeffici’nt
per cent. per cent. per cent.
Early Tennessee. .......... 56.4 10.38 2.77 26.68 5.62
White Africa...................... 56.9 15.76 9.30 . 59.01 4.63
Red Liberian...................... ' 63.6 14.77 6.16 41.70 6.27
Honey D ew ........................ ; 51.4 15.93 9.24 58.00 4.04
Cameron’s Early................ 54.9 11.53 6.00 47.88 4.80
Price’s New Hybrid........ ! 50.4 15.26 6.84 44.82 5.41
Deutcher’s Hybrid............ 58.4 16.39 8.42 57.96 6.04
59.4 
58.0 
60.8
13.23
16.03
16.51
6 63 50.58
62.45
72.11
4.62
3.65
2.54
10.31
11.56Swan’s Early G olden.. . .
Sorghum Saccliaratum, ) 
originally from S. Africa j 54.9 15.75 9.43 59.87 4.40
It is seen at a glance that in adaption to this clim ate none 
o f  these varieties are at a ll com parable w ith the tw o
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good varieties we already have, E arly  A m ber and E arly  Or-
III, S u g a r  H o u s e  W o r k .
T h e  attem pt made at this Station last season to m ake sor­
ghum  sugar by the socalled “ Jennings Process”  has been 
fu lly  reported upon by D irector Speer (B ulletin  No, 7) in  all 
its phases except the chem ical, therefore I w ill confine m y 
statem ents strictly  to that branch o f the experim ent.
I m ay premise, however, by saying that none o f our selec­
ted cane— w hich I have shown to be o f excellent quality—  
w as used in the m anufacturing experim ents ; the intention 
was to use it for that purpose as soon as the w ork o f seed 
selection by analysis was completed, but the early frost ef­
fectually  vetoed that plan.
O f the lots o f  cane brought in by farmers, only eigh t 
were tested as to quality, but it is probable that these eigh t 
lots fairly  represent the entire delivery for the season. E ig h t 
or ten average canes from each lot constituted the sam ple 011 
w hich  the test was made.
Cane fu rn ish ed  by Farmers.
On the Juice:
Nos. Solids.Brix.
per cent. 
14.5
17.8
16.8
14.9
17.4
17.9
17.4 
16.7
Sucrose,
single
polarization.
per cent. 
6.48  
10.95 
11.60 
7.81 
11.80 
7.24 
10.40 
9.35
Purity
coefficient.
44.7
61.5
69.0
52.4
66.6
40.5
60.0 
56.0
A verage. . . 16. 9.43 56.5
From  cane o f the quality here exhibited it w ould have 
been strange indeed i f  the attem pt to m ake sugar had been 
successful.
E x t r a c t i o n  o f  t h e  C a n e  C h i p s .
A nalyses o f the exhausted chips from six  charges gave fig­
ures for sucrose ran gin g from ,77 to 2.70 per cent,, w ith  a 
mean o f 1,96. T h is  is o f course far from satisfactory ex-
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traction ; but it m ust in fairness be said that the cane was 
poorly chipped ; th at in consequence o f the novelty o f the 
process, extraction  was not alw ays executed in a system atic 
manner, and finally that extraction  was alw ays m uch more 
thorough at the the top o f the cell (12 feet high) than at the 
bottom.
M i l l  a n d  D i f f u s i o n  J u i c e s  C o m p a r e d ,
Sam ples o f cane chips were on certain days m illed and the 
ju ice  analyzed. It cannot o f course be know n w hether these 
com paratively sm all samples, taken at one tim e in the day 
only, tru ly  or even approxim ately represent the average for the 
day ; therefore too sw eeping conclusions should not be drawn 
from the comparison o f these m ill ju ices w ith the diffusion 
ju ices for the same days :
M ill  and Diffusion Juices Compared,
Solids.
Brix.
Sucrose,
single
polarizat’n
Purity
coefficient. Glucose.
per cent. per cent. per cent.
Sept 27th—
Mill Juice....................................... 13.8 0 44 46 8 ■ 5 23
Diffusion Juice.............................. 10.3 4 29 41 7 4 07
Sept. 28th—
Mill Juice........................................ 18.1 10 65 58 8 5 45
Diffusion Juice.............................. 14.6 7 70 52 7 2 63
October 1st—
Mill Juice........................................ 13.0 7 70 56 6 4 51
Diffusion Juice*............................ 13.7 7 05 51 2 4 14
♦This ju ice  bad been evapo ra ted  som ew hat b efo re  sam ple  was ta k e n  fo r  analysis..
O ther diffusion ju ices w hich  were tested gave results as fol­
lows:
Solids.
Brix.
per cent. 
14.1
14.8
15.9
15.8
11.9
Sucrose, 
single 
polarization, 
per cent.
S .37 
I). S O  
0.71 
15.52 
0.54
Purity
coefficient.
59-4
40.0
42.1 
41.3 
55.0
It  is evident that from such ju ices as these crystallized su g a r  
could not be obtained.
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IV . S o r g h u m  S y r u p  A d u l t e r a t i o n .
In  B ulletin  No, 5 the Station offered to exam ine and re- 
-port upon any sam ples w h ich  m ight be sent in, by residents 
■ o f the State, o f alleged “ sorghum  syrup”  suspected o f ad­
ulteration, provided the sender w ould furnish a history o f the 
sam ple so far as it could be learned and g ive  name and ad­
dress o f  the seller. O nly  one person has availed h im self of 
the offer. Mr. C. M. M ather, o f C larksville , sent a sample
w hich  was purchased o f -----------------------, o f --------- , la , as
genuine sorghum  syrup.
Polariscopic exam ination, by means o f a Schm idt and 
Hsensch instrum ent g iv in g  readings in sugar percentage, furn­
ished the fo llow ing data:
On a normal solution, ie, 26,048 gm s in 100 cc.
D irect R eading, taken as sucrose, =  110.4 per cent.
A fter inversion, R eading (corrected) at 230 C. =  + 90 .30. 
[M eans were not then at hand for polarizin g at 87° C,]
B y evaporation o f a portion, total solids were found to be
73-53 Per cent-
On account o f the great variability  in the proportions o f 
maltose, dextrin and dextrose present in comm ercial glucose, 
it is im possible from the above data to tell just how m uch o f 
the adulterant (glucose) had been used in this case ; but the 
figures are am ply sufficient to prove gross adulteration prob­
ab ly  am ounting to fu lly  one-half on the dry solids o f the 
syrup as sold.
For comparison, the figures obtained on a genuine sorghum  
.svrup (made by a farmer near Am es) m ay be o f interest.
T otal solids, 66.47
On a normal solution,
D irect Reading, taken as sucrose —  44,18 per cent.
A fter inversion, R ead ing (corrected) at 230 C. =  + 2.290.
T hese two sets o f figures tell the difference between the 
-samples more plainly  than words.
T h e  offer above referred to is still open to all residents o f 
the State ; and the Station now possesses apparatus for m ak­
in g  more thorough exam ination o f such substances.
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